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PURPOSE

The purpose of this investigation was to conduct multi-media sampling at and near the Smokey Mountain
Smelter site near Knoxville, Tennessee (TN). The results will be used to help prepare Hazard Ranking
System (HRS) documentation for possible inclusion of the site on the National Priorities List (NPL).
Sampling media included groundwater in nearby domestic wells, soil, surface water, sediment and waste
piles. Work was carried out by staff of the Response Engineering and Analytical Contract (REAC) in
consultation with the Environmental Protection Agency Environmental Response Team (EPA/ERT) and in
cooperation with Tetra Tech™, the EPA Region IV Superfund Technical Assessment and Response Team

(START).

BACKGROUND

The Smokey Mountain Smelter site is located at 1508 Maryville Pike, just south of the City of Knoxville,
i TN (Figure 1). From the early 1920s through the 1970s the site was used for fertilizer manufacturing
before being converted to a secondary aluminum smelter. Anecdotal evidence suggests that the site may
have also been used for iron or steel production for a short time following the cessation of fertilizer
production. Finally, portions of the approximately 14-acre site were used as a mixed waste dump before
being abandoned. A large building, now structurally unstable, housed the rotary and casting furnaces. Piles
- of aluminum smelting waste remain in the building, and used bag filters and bag filter dust are present in
I the “bag house” area adjacent to the site building. Aluminum smelting waste, and possibly other mixed

waste, also covers much of the area south of the building. Older maps (Figure 2) show that two ponds,
located immediately south of the building, were present during fertilizer production but were later filled in.
The small stream (Lagoon Branch) feeding the former ponds has been diverted to the east side of the site
where a newer impoundment now exists (Figure 3). The stream leaves the present pond and the site as the
SMS Branch of the East Fork of Flenniken Creek (SMS Branch) where it flows into the East Fork of
Flenniken Creek and ultimately into the Fort Loudon Reservoir on the Tennessee River.

In October 1997, the Tennessee Department of Environment and Conservation (TDEC) completed an
assessment of the site that indicated the presence of metals, polyaromatic hydrocarbons (PAHs) and
ammonia. Anecdotal evidence had suggested the presence of low-level radioactive waste because of the
proximity of the Oak Ridge nuclear facility. Following the preliminary assessment by TDEC, EPA Region
IV requested a public health assessment of the site by the Agency for Toxic Substances and Disease
Registry (ATSDR). The agency’s subsequent report indicated that the contaminants in the waste piles did
not pose a public health hazard under “current conditions”. However, the report indicated that the impact of
site contaminants to ambient air quality and to groundwater had not been investigated. Likewise, the
specific composition and reactivity of the waste piles and the composition of the residual baghouse dust
had not been determined.
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In October 2006, REAC personnel completed the following work at the site:

A site grid was established followed by a surface radioactive scan of the waste piles. Samples of
soil or waste were collected for gamma spectral analysis and analyses of isotopic uranium (U-234,
U-235, U-236, U-238), thorium (Th-227, Th-228, Th-230, Th-232), and plutonium (Pu-238, Pu-
239). The gamma spectral analysis included identification and quantification of actinium (Ac)-
228, bismuth (Bi)-214, cobalt (Co)-60, cesium (Cs)-137, potassium (K)-40, lead (Pb)-212, Pb-214,
Th-234, and tantalum (T1)-208.

Waste from selected locations was sampled for dioxins/furans.

Various site materials were sampled for the presence of asbestos, and paint chips were collected
for lead analysis.

Water samples were collected from a seep near the western edge of the waste piles, the SMS
Branch just downstream from the site, the pond bordering the eastern portion of the site, and two
offsite springs. A stream background sample was also collected from the East Fork of Flenniken
Branch, upgradient from the site. Samples were analyzed for alkalinity, chloride (Cl), cyanide
(CN), fluoride (F1), nitrate (NQOs), nitrite (NO,), total phosphate (PO,), and total dissolved solids
(TDS).

In December 2006 REAC conducted the following additional work at the site:

Collected continuous soil cores at 25 locations; each five-foot long core was scanned on site for
alpha, beta and gamma radiation, then composited and subsequently analyzed for volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, polychlorinated bi-
phenols (PCBs), target analyte list (TAL) metals, dioxins/furans, ammonia, nitrate, nitrite,
cyanide, and total carbon.

Installed seven temporary groundwater monitor wells that were sampled for VOCs, SVOCs,
pesticides/PCBs, TAL metals, alkalinity, chloride, cyanide, fluoride, ammonia, nitrate, nitrite, total
phosphorus, and total dissolved solids.

Resampled the seep, springs and all surface water locations sampled in the October 2006
mobilization. Ammonia, VOCs, SVOCs, and pesticides /PCBs were added to the analyte list.

Completed a terrain conductivity and magnetic survey across the outside waste piles to determine
the presence of buried drums.

Collected samples from the waste piles inside the site building for a reactivity test conducted at the
REAC Engineering Evaluation Unit (EEU) to determine the potential for generation of ammonia
and cyanide gases during precipitation events.

The October and December 2006 activities and results are discussed in a Lockheed Martin/REAC July
2007 Trip Report. From February to May 2007, a local surveying firm under contract to REAC, completed
a boundary and topographic survey of the site which was provided to EPA under separate cover.

METHODS
Both REAC and START personnel participated in sampling activities. However, all samples were turned

over to START personnel for processing and submission to contract laboratories, or to an EPA laboratory,
depending on the analysis.
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Domestic Well Sampling

Nine domestic wells (Figure 1), including one background well (sample SMS-01-PW), were sampled for
VOCs, SVOCs, pesticides, PCBs, and chloride. Chloride may serve as a groundwater tracer from the site
because of the salts used in the smelting process. High chloride concentrations were detected in
downgradient stream and spring samples during the 2007 ERT/REAC sampling.

One domestic well sample (SMS-09-PW) was collected from a kitchen tap and all other samples (SMS-01-
PW through SMS-08-PW) were collected from outside spigots. All sampling points were located before
any treatment systems. The systems were purged for at least 10 minutes before a sample was collected,
depending on the volume of the pressure tank. Well depths and construction details were generally not

known.

Soil Sampling

Soil samples were collected from four locations within the nearby housing complex northeast of the site
(Figure 1). A clean dedicated stainless steel trowel was used to collect samples into 8-ounce (0z) glass jars
at depths of 0- to 3-inches at three locations (SMS-02-SF, SMS-03-SF, SMS-04-SF) for SVOCs,
pesticides/PCBs, TAL metals and cyanide. Samples for VOC analyses were collected using Encore™
samplers. Both surface (“SF”) and depth (“SB”) samples were collected at background location SMS-01
using a clean hand auger to collect the depth sample from 18 to 24 inches below grade.

Outside Waste Pile Sampling

Samples SMS-01-WA, SMS-02-WA, SMS-03-WA and SMS-04-WA were collected from the outside
waste piles at or near former soil boring locations (Lockheed Martin, 2007) as selected by TetraTech
personnel. A clean hand auger was advanced to maximum depths of 2 feet at each location. Samples were
collected from the auger using Encore samplers for VOC samples, and dedicated stainless steel spoons for
collection of SVOCs, pesticides, PCBs, TAL metals and cyanide samples into 8-o0z jars.

Inside Waste Pile Sampling

Two separate waste piles are present inside the site building and appear to consist of aluminum dross and
some salt cake. One pile is located in the southwest corner of the building’s lower level, and the other pile
occupies the northern side of the building on the upper level. A small excavator was used to open the piles
so that fresh samples could be collected from their interior. Samples for VOC analysis were collected
directly from the lower pile (sample SMS-05-WA) and at two locations from the upper pile (samples SMS-

06-WA, SMS-07-WA) using encore samplers. Samples for SVOCs, pesticides, PCBs, TAL metals and
cyanide analyses were collected into 8-0z jars from the same locations using dedicated stainless steel
trowels.

Additional samples were collected from the upper, middle and lower one-third of both waste piles with the
two samples from each of the same levels composited in stainless steel bowls. A separate sample was also
collected from a layer in approximately the middle of the lower pile that contained clusters of blue-green
amorphous material, less than 0.5 inches in diameter. The three composite samples and the single sample
were shipped in 5-quart plastic bags to the REAC Engineering Evaluation Unit (EEU) for reactivity testing.

Following sampling, the interior waste pile dimensions were measured in order to calculate an approximate
volume of waste. These data were provided to START personnel.

Surface Water Sampling

Surface water samples SMS-02-SW and SMS-03-SW were collected in the East Branch of Flenniken Creek
downgradient of the site and sample SMS-04-SW was collected from a leachate seep at the southern end of
the exterior waste piles (Figure 1). Samples SMS-02-SW and SMS-03SW were collocated with sediment
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samples SMS-02-SW and SMS-03-SW. Sample SMS-01-SW was considered a background sample.
Samples were collected directly into 1-liter (L) amber jars for analysis of SVOCs, pesticides and PCBs, and
directly into 40-milliliter (mL) vials for analysis of VOCs. Samples for TAL metals and cyanide analyses
were collected into separate 1-L polyethylene bottles and preserved with nitric acid and sodium hydroxide

respectively.
Sediment Sampling

Sediment samples were collected at depths of O to 3 inches in the East Branch of Flenniken Creek,
downgradient of the site where a seep enters the stream (SMS-02-SD) and approximately 20 feet
downstream of the seep discharge (SMS-03-SD). Encore samplers were used to collect samples for VOC
analysis and clean dedicated stainless steel trowels were used to collect samples directly into 8-oz jars for
analysis of SVOCs, pesticides, PCBs, TAL metals and cyanide. A background sediment sample was also
collected at location SMS-01-SD (Figure 1).

Reactivity Test

On arrival at the REAC EEU laboratory, a MultiRae™ instrument with calibrated ammonia (NH;) and
hydrogen cyanide (HCN) detectors was used to make head-space measurements in the plastic bags
containing the waste samples. Sarmples were sieved through a 1 millimeter (mm) sieve to remove debris
and then mixed in a reaction vessel with water simulating precipitation east of the Mississippi River. The
mix ratio was 100 grams of sample to 50 milliliters of water. Concentrations of NH; and HCN were
measured at ambient conditions and the temperature in the reaction vessel was then gradually increased to a
final temperature of approximately 50 degrees Centrigrade (°C). Measurements were made of NH; and
HCN at approximately 1-minute intervals during the heating process. The procedures were the same as
those used for reactivity testing of the samples from the 2006 mobilization and are attached as Appendix A.

RESULTS

Analytical results for analyses of pesticides, PCBs, SVOCs, and VOCs are given in Tables 1 through 4,
respectively. If duplicate samples were collected, the higher of the two values is shown. Results, are also
discussed in the July 20, 2009 Tetra Tech draft Trip Report previously submitted to the EPA Remedial
Project Manager (RPM). To avoid excessive duplication of effort, selected tables have been extracted from
that report as Appendix B and should be consulted for the analytical results. The Tetra Tech report also
addresses maximum contaminant levels (MCLs) and EPA regional screening levels (RSLs) that are
applicable to the site.

Domestic Well Samples

A trace amount of the pesticide 4,4’-DDT (Table 1) below reporting limits (“J” qualifier) was detected in
domestic well sample SMS-08-PW. Aroclor 1254 (Table 2) was found at an estimated concentration of 1.4
micrograms/liter (pg/L) in SMS-09-PW. The SVOC phenol (Table 3) at a concentration of 8 pug/L and
trace amounts of anthracene, fluorene, and phenanthrene below reporting limits were detected in domestic
well sample SMS-09. No other organic compounds were found in the domestic well samples and chloride
concentrations were all single-digit values.

Surface Soil Samples

Sample SMS-03-SF collected at the housing development contained 4,4’-DDT at a concentration of 15
micrograms/kilogram (pg/kg). Trace amounts of dieldrin below reporting limits were found in the samples
from all three housing development locations (SMS-02-SF, 03-SF, 04-SF). A trace amount of endosulfan I1
was also detected in sample SMS-02-SF. A trace amount of 4,4’DDE and a trace amount of gamma-
chlordane were detected at locations SMS-03-SF and SMS-04-SF, respectively.

The SVOCs acetophenone, benzo(a)pyrene, benzo(b)fluoranthene and chrysene were detected below
reporting limits in the soil background sample SMS-01-SF (Table 3). However, the benzo(a)pyrene
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concentration (47 J) exceeds the RSL of 15 pg/kg. No PCBs, VOCs or SVOCs were detected in the other
housing development samples.

Arsenic concentrations (Appendix B) exceeded the RSL in all soil samples and the manganese
concentration in sample SMS-030-SF equals the RSL value of 1,800 mg/kg (Tetra Tech, 2009).

Subsurface Soil Samples

The SVOC acetophenone at an estimated concentration of 77 pg/kg was the only compound identified in
background subsurface soil sample SMS-01-SB.

Waste Samples

Exterior waste sample SMS-01-WA contained 1,400 pg/kg of the pesticide beta-BHC, and exterior waste
sample SMS-04-WA contained 53 pg/kg of dieldrin. The remaining waste samples contained small
amounts of numerous pesticides. Sample SMS-03-WA also contained a trace amount of the Aroclor 1260

below the reporting limit.

No VOCs were detected in any of the waste samples but small amounts of the SVOC acetophenone were

detected below reporting limits in samples SMS-05-WA, SMS-06-WA and SMS-07-WA. Phenol, below

reporting limits, was detected in samples SMS-04-WA and SMS-07-WA, and phenanthrene, at
! concentrations below reporting limits, was also found in sample SMS-07-WA.

Detected metals included aluminum in concentrations up to 190,000 milligrams/kilogram (mg/kg) in the
interior waste piles, zinc up to 99,000 mg/kg, copper up to 2,900 mg/kg and magnesium up to 15,000
mg/kg (Appendix B). Cyanide was detected in concentrations up to 3.4 mg/kg and arsenic was detected
above the industrial RSL (1.6 mg/kg) in samples SMS-03-WA, SMS-04-WA and SMS-05 WA (Tetra

Tech, 2009).

Surface Water Samples

The pesticide dieldrin was detected in surface water samples SMS-02-SW and SMS-03-SW at
concentrations of 0.21 and 0.22 pg/L respectively (Table 1). Gamma-chlordane was also detected in
samples SMS-02-SW and SMS-03-SW below reporting limits. However, both the dieldrin and gamma-
chlordane concentrations exceeded the regional freshwater chronic surface water screeming values
(SWSVs). Samples SMS-02-SW and SMS-03-SW also contained small amounts of the VOC methyl ethyl
ketone (MEK) and tetrachloroethylene (PCE) below reporting limits. In addition, the VOC (m & p) xylene
was detected in sample SMS-02-SW at concentrations below the reporting limit (Table 4).

The SVOC phenol was detected in all four surface water samples with concentrations ranging from an
estimated concentration of 2.2 pg/I to 8.3 pg/L. Samples SMS-02-SW and SMS-03-SW also contained 4-
nitrophenol at estimated concentrations of 300 and 35 pg/L, respectively. A trace of caprolactam was also
detected in sample SMS-04-SW. No PCBs were detected in any of the surface water samples.

Concentrations of aluminum, copper and lead exceeded background levels and Region IV freshwater
chronic SWSVs in surface water samples SMS-02-SW, SMS-03-SW and SMS-04-SW (Appendix B). The
RL for iron for SMS-03-SW exceeded the benchmark level. Mercury concentrations exceeded the SWSVs
in samples SMS-02 and SMS-03-SW. The leachate seep sample (SMS-04-SW) generally contained the
highest metal concentrations with aluminum at 23,000 pg/L, copper at 290 pg/L, iron at 14,000 pg/L and
lead at 14 pg/l. Mercury was not detected in the leachate sample but the RL exceeded the freshwater
chronic SWSV. Mercury was detected above the freshwater chronic SWSV (0.012 pg/L) in samples SMS-
02-SW and SMS-03SW at 0.25 and 0.20 pg/L respectively.
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Sediment Samples

The pesticides dieldrin (tentative identification) and 4,4’-DDT were detected in sample SMS-02-SD at
concentrations of 10 and 6.2 pg/kg respectively (Table 1). The 4,4°-DDT concentration exceeds the
regional sediment screening value (SSV) of 33 pg/ke. Endrin aldehyde and 4.4-
dichlorodiphenyldichloroethane (4,4’DDD) were also detected in trace amounts below reporting limits in
sediment sample SMS-02-SD. Dieldrin and alpha-chlordane at 29 and 3.6 pg/kg respectively were
detected in sediment sample SMS-03-SD, along with a trace amount of aldrin below reporting limits.
Dieldrin and alpha-chlordane concentrations also exceed the SSVs in this sample. Alpha-chlordane at 3.8
ng/kg, and above the SSV was found in background sample SMS-01-SD. Aroclor 1260 was also detected
in sediment sample SMS-02-SD below reporting limits at 44 pg/kg (Table 2) but above the SSV of 33

ng/ke.

The VOC methyl acetate at an estimated concentration of 2.4 pg/kg was detected in background sediment
sample SMS-01-SD and various SVOCs, with concentrations below reporting limits, were found in all
three sediment samples (Table 3). The highest detection was for the SVOC (3-and/or 4)- methylphenol at
an estimated concentration of 240 pg/kg, also in sample SMS-01-SD.

I Aluminum concentrations in samples SMS-02-SD and SMS-03-SD were an order of magnitude above
background at 60,000 and 47,000 milligrams/kilogram (mg/kg), respectively, but no regional SSV has been
established for the metal (Appendix B). Copper concentrations in the same samples were two orders of
magnitude above background at 1,000 and 560 mg/kg and exceeded the regional SSV of 18.7 mg/kg.
Arsenic and lead estimated concentrations, below reporting limits, exceeded the SSVs in all three sediment
samples. Nickel and zinc concentrations in samples SMS-02-SD and SMS-03-SD also exceeded their
respective SSVs of 15.9 and 124 mg/kg by one or more orders of magnitude.

Reactivity Testing

Both NH; and HCN were detected in all sample bags on receipt at the laboratory (Appendix A). NH;
concentrations exceeded the instrument maximum detection limit of 200 parts per million (ppm) in the
samples composited from the bottom of the upper and lower waste piles and in the sample composited from
i the middle of the piles. The bag ambient NH; concentrations in the composite sample from the tops of the

waste pile and from the middle section of the lower pile were approximately 10 and 41 ppm respectively.
The ambient HCN concentration in the mid-pile composite exceeded 180 ppm but was 10 ppm or less in
the remaining samples.

Ambient concentrations of both NH; and HCN after the samples had been transferred to the reaction vessel
were lower than those measured in the sample bag on arrival. However, increases in NH; concentrations

with increases in temperature were measured in all of the samples except the middle zone composite where

levels initially exceeded 200 ppm. Final NH; concentrations exceeded 200 ppm in all samples (Table 5).
HCN concentrations in the pile bottom and top composites, which had decreased to non-detect before
heating, increased by only 1 to 2 ppm throughout the tests. HCN concentrations in the middle composite
and the sample from the middle of the lower waste pile initially decreased upon heating until temperatures
exceeded about 45°C. The final HCN concentrations were 93 ppm and greater than 200 ppm respectively.

CONCLUSIONS

Concentrations of analytes in surface water and sediment samples collected downgradient of the site most
often exceeded regional RSLs and, when compared to background concentrations, indicate that the East
Branch of Flenniken Branch is impacted by runoff from the site. The most common exceedences were for
chlorinated pesticides and metals. Arsenic concentrations in all soil and sediment samples also exceeded
RSLs, including background samples but may be reflective of regional background arsenic concentrations
rather than site related (Kopp, 2001).

Low chloride concentrations in the domestic well groundwater samples suggest that none of the wells were
impacted by groundwater from the site.

0296-DTR-102309




The reactivity testing indicates that the waste from the interior of the site building is capable of generating
both NH; and HCN, particularly at elevated temperatures, although the potential concentrations may vary
within the waste piles depending on the waste composition.
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TABLE 1
RESULTS OF PESTICIDE ANALYSES
SMOKEY MOUNTAIN SMELTER SITE
KNOXVILLE, TENNESSEE

PESTICIDES
2
o < é& &
Location . ‘g@ § é’ l}g QQ & é\ ‘\5‘ 3\(5 ,? §,
& § @ s 2 N $§ 9 S S 5 § § /&
v\?} <'7$ f}§ g 6'? «51; u?t; w vs“ v‘} wé) ‘5;;," e’.‘,’e qf’q
DOMESTIC WELLS (ug/L)
SMS-01 (Background) u u u u u u u u u U u u V) u
SMS-02 u u u u u u u u u u u U u u
SMS-03 u u u u u u U u u u u u u v
SMS-04 u u U u u u u u u u u u u u
SMS-05 u u u u u u u u u u u u u u
SMS-06 u u u u u u u u u u u u u u
SMS-07 U u U u u u u v U u V) u u U
SMS-08 u u u u u u u u u 0.036) u u u u
SMS-09 u u u u u u U U u U u u u u
SURFACE SOIL (ug/kg)
SMS-01 (Background) u 7.0N u u u u 40N u u u u u u u
SMS-02 u 3.0) u u u u u u u u u 114 u u
SMS-03 u 2.0) u u u U u u 23) 15 u u u u
SMS-04 u 1.8) U u u u U u u u Y u 1.5) U
SUBSURFACE SOIL(pg/kg)
SMS-01 (Background) U U U U U U U U U U U U U U
WASTE  (ug/kg)
SMS-01 (Exterior) u u u u 1,400 N u u u u u u u 1.1) u
SMS-02 (Exterior) u v u 9.4 u 1.5J u u u 3.1NJ 11N u u u
SMS-03 (Exterior) u u u u u u u u u u u u u u
SMS-04 (Exterior) 2.5) 53 1.2) 7.5N} U 1.3NJ u u 6.1N u u u 10NJ 2.9NJ
SMS-05 (Interior) u u u 0.6 NJ u u u u u u u u u 0.7NJ
$MS-06 (Interior u u u 31N u u u u u U u u 4 u
SMS-07 (Interior) [Y) u u 11N U u Y u u u U U u u
SURFACE WATER (ug/L)
SMS-01 (Background) u u U ) u u u u u u 0.041) u ) u
SMS-02 u 0.21 u u u u u u u u u u 0.0214 u
SMS-03 u 0.22 u u u u u u u u 0.042) u 0.020J u
SMS-04 (Leachate seep) U U U 9] U U u U ) ) U U U U
SEDIMENT (ug/kg)
SMS-01 (Background) U u u 3.8 u U u u u u u u u u
SMS-02 u 10N u 4.5 u u 20J 15) u 6.2 u u u )
SMS-03 0.92) 29 U 3.6 u u u 12) u u u ) U ‘v
Only detected compounds indicated Highest value listed for duplicates.
J = estimated below reporting limit Hg/L = micrograms/liter
N= tentative identification Hg/kg = micrograms/kilogram
U = non-detect
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TABLE 2
RESULTS OF PCB ANALYSES
SMOKEY MOUNTAIN SMELTER SITE
KNOXVILLE, TENNESSEE

Location Aroclor 1260 | Aroclor 1254

DOMESTIC WELLS {ug/L)
SMS-01

SMS-02

SMS-03

SMS-04

SMS-05

SMS-06

SMS-07

SMS-08

SMS-09

SURFACE SOIL (pg/kg)
SMS-01 (Background)
SMS-02

SMS-03

SMS-04

SUBSURFACE SOIL (ug/kg)
SMS-01 (Background)
WASTE (ug/kg)

SMS-01 (Exterior) U
SMS-02 (Exterior) U
SMS-03 (Exterior) 0.0121
SMS-04 (Exterior) U
SMS-05 (Interior)
SMS-06 (Interior
SMS-07 (Interior)
SURFACE WATER (pg/L)
SMS-01 (Background)
SMS-02

SMS-03

SMS-04 (Leachate seep)
SEDIMENT (pg/kg)

cccccccc

cccccccoccc
=
ey

cCcCcCc
ccCccCcc

c
C

ccccccocc

c CcC

cCccc
ccCccCcc

SMS-01 (Background)
SMS-02
SMS-03

u
44 )
U

U
U
U

Only detected compounds indicated. Highest value listed for duplicates
U = non-detect J = estimated value below reporting limit
pg/L = micrograms/liter

ug/kg = micrograms/kilogram

mg/kg = milligrams/kilogram
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TABLE 3
RESULTS OF SEMI-VOLATILE ORGANIC COMPOUND ANALYSES
SMOKEY MOUNTAIN SMELTER SITE
KNOXVILLE, TENNESSEE

J?w i‘,\‘e& 6&(&
E Location e & & & & e
& ’b& N @\e @,o ‘?(«\ ‘\@
& & ~ N & & o < >
& & g & N & 9 S &
S & PO <& o 2 & & &8
DOMESTIC WELLS
SMS-01 (Background) u u u u u u u u u u u u U u u
SMS-02 u u U u u u u u u u u u u U u
I SMS-03 u u u u u u u u u u u u u u u
SMS-04 u u u u u u u u u u u u u u u
SMS-05 u u u u u u u u u u u u u u u
l SMS-06 u u u u u u u u u u u u u u u
SMS-07 u u u u u u u u u u u ) u u u
SMS-08 u u u u u u u u u u u u u u u
s SMS-09 u U u 0.038J U u u u u U U 0.030) U 0.031J 8
SURFACE SOIL (1g/kg)
SMS-01 (Background) U u 10014 u u 47) 61) u u 34 u u u u u
SMS-02 u u u u u u u u u u u u u u
E SMS-03 u u u u u u u u u u u u u u u
SMS-04 u u u u u U u ') U u u u U Y] u
SUBSURFACE SOIL{1ig/kg)
E SMS-01 (Background) u u 771 U u u u U %) U ') u u u u
SURFACE WATER (ug/L)
SMS-01 (Background) u u u u u u u u u u u u u u 2.2)
E SMS-02 u 3004 u u u u u u u u u u u u 83
SMS-03 U 35 u u u u u u u u u u u u 75
SMS-04 (Leachate Seep) u 10J u u u u Y u 17 %) u u U u 274
' WASTE (mg/kg)
SMS-01 (Exterior) u u u u u u u u u u u u u u u
SMS-02 (Exterior) u u u u u u u u u u u u u u u
= SMS-03 (Exterior) u u u u u u u u Y u u u u u u
i SMS-04 (Exterior) u u u u u u u u u u u u u u 0.065)
- SMS-05 (Interior) u u 0.059 u u u u u u u u u u u u
SMS-06 (Interior) u U 0.071J u u u u u u u u u u u u
SMS-07 (Interior) U u 0.15J u U U u u u u u ) ) 0.037J 0.077J
SEDIMENT (pg/ke)
SMS-01 (Background) 240) u 85J u 794 100) 110) 110J u 100) 140) u 87J U 771
4 SMS-02 u u 1204 u 501J u u u u 711 90) u 54) u u
4 SMS-03 u u 1004 u Y U u u U u u u u u u
Only detected compounds indicated. Highest value listed for duplicates
U = non-detect J = estimated value below reporting limit

ug/L = micrograms/liter
ug/kg = micrograms/kilogram
mg/kg = milligrams/kilogram
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TABLE 4
RESULTS OF VOC ANALYSES
SMOKEY MOUNTAIN SMELTER SITE
KNOXVILLE, TENNESSEE

Location MEK PCE m & p Xylene | Methyl Acetate

DOMESTIC WELLS (ug/L)

SMS-01 (Background) U U U U
SMS-02 u u U u
SMS-03 U U U U
SMS-04 U U U U
SMS-05 U U U U
SMS-06 u U u ]
SMS-07 U U U U
SMS-08 U U u U
SMS-09 U U U u
SURFACE SOIL (ug/kg)

SMS-01 (Background) U u U u
SMS-02 U u U U
SMS-03 u U U ]
SMS-04 U U U u
SUBSURFACE SOIL{pg/kg)

SMS-01 (Background) u U u U
WASTE (pg/kg)

SMS-01 (Exterior) U U U U
SMS-02 (Exterior) U U U U
SMS-03 (Exterior) U U u U
SMS-04 (Exterior) U U U U
SMS-05 (interior) U U U U
SMS-06 (Interior u U U U
SMS-07 (interior) U U U u
SURFACE WATER U U U U
SMS-01 U U U U
SMS-02 1.1) 0.501J 0.75) U
SMS-03 1.1J 0.50 J U U
SEDIMENT (ug/kg)

SMS-01 (Background) U U U 2.4)
SMS-02 U U u U
SMS-03 u V] U U
Only detected compounds indicated. Highest value listed for duplicates

U = non-detect J = estimated value below reporting limit

ug/L = micrograms/liter
ug/kg = micrograms/kilogram
mg/kg = milligrams/kilogram

0296-DTR-102309 12
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Map created wsing DigtalGiobe (Quickiind) J0cm ortwoimagery [ e sesssss— T
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This USGS topographic map (C. 1986) shows the remaining berms for settling ponds 1 and 2.
An eariier publication (c. 1968) of the of the Knoxwille, TN guadrangle shows the ponds
filled in.

which have since been filled

At the time of publication of this mag, the . 1966 version was unavailable in a digital

farmat but may be acquired through the USGS.

Figure 2

U.S. EPA Environmental Response Team
Respense Engineering and Analytical Contract
EP-C-04-032
W.A.# 0-182

Topography
Showing Settling Pond Berm
Smoky Mountain Smelter Site
Knoxville, Tennessee
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U.S. EPA Environmental Response Team
Response Engineering and Analytical Contract
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W.A.# 0-182
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Smoky Mountain Smelter Site
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0182-DTR-102309

APPENDIX A
LABORATORY NOTES -WASTE REACTIVITY TEST PROCEDURE
SMOKEY MOUNTAIN SMELTER SITE

'KNOXVILLE, TENNESSEE
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APPENDIX B
SELECTED TABLES - TETRA TECH DRAFT TRIP REPORT*
SMOKEY MOUNTAIN SMELTER SITE

KNOXVILLE, TENNESSEE

*Integrated Assessment Sampling Report, Smokey Mountain Smelters

0182-DTR-102309
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Analzle :

[Volatile Organte Compounds (ug/Lj

ANALYTICAL RESULTS FOR RESIDENTIAL WELL GROUNDWATER SAMPLES

Benzens 0.50 U DG U .30 U 050 1 0.50 U
Carbon disulfide 058U 050 U 030 U 0.5 U 0.50 U
Chivromethane 0.90 U 056 U D3 U 0.50 U 650U
Dichlorodiflusrometiane (Freon 123 0.50 U 050 U G50 U ﬁti.{) L 0.0 U
Methyl eihyd Ketone 501 540 W 50U 5.0 U3 S4 i
Toluens 0.50 U 030 U 056 4 £4.50 U 950 U
Semivolatile Organic Compounds (u

Anthracene 0.093 U 0095 U 0093 U LREERY 0.g9s y
Fluorene 0093 ¢ 0.095 U 0.093 U 4.093 U 0095 U
(Phepanthrene 0,093 U 0.095 U 0.093 U 0.093 U 0.095 U
Pheno!l 4.6 U 4.8 U 4.6 17 46 U 4.8 U
|Chlorinated Pesticides {ug/L)

44-DDT {1,0"-DDT) 0.09) U 0.091 U 0.093 1 (AR ] 0.091 U
Polychiorinated Biphenyls (ng/1.) )

PCB-1254 (Aroclor 12843 18U 0893 U 0,93 1 (.93 U I Loy
Chioride (mig/t)

“hioride 25 24 2.5 52 ! 34

v eren

TDD No. TTEMIQ5-003-0001
Smokey Mountain Smelters




arr

TABLE 2
ANALYTICAL RESULTS FOR RESIDENTIAL WELL GROUNDWATER SAMPLES

SR g ) Backeround
Analyee - o MCL o | SMSOLPW
Yelatile Organic Compounds (ng/L
Bonzene 6,50 U 01T F .50 U 050 U G50 U
Carbon disulfide g3y Castu 450 U 050 U ¢.29 J°
Chisromethane 0,50 1 050 U 6.50 U 0.50 U g1l
Dichiorodifluoromethane (Freon 123 850 U 9.50 U i (.50 17 G20 1 g.50 U
Methyi ethyl ketone 50 L 50 UJ 5.0 1 30 J 4.0 U
Toluerie 058 U 8x0 1 G50 U 030 U 835 1
Semivolatilc Organic Compounds {(pg/L}
Anihracene NE ' 0093 U 6095 U 0093 U 4695 1 g 1
Fluotene NE Q005 U 0.645 U D085 12 0.005 U 5.630 1
Phenanthrene NE 0.093 U a9s u 0.99% U 0.093 U 0631 8
Hihenol NE 46 U 3% U 48U 48 U 8.0
fChivrinated Pesticides (apit)
[6.4-D0T (3-DDT) T NE ] I ool U | I ame | 5.0 U
ﬂl’ﬁiwhierinated RBipheavis (pg/ly
IPCB-1254 (Aroclor 1254} I 05 i wy | oy | g0 | AL bemaiga s
Ef{f&luridc {mg/l)
I hloride I B T 2.5 I 1. 1 34 | 3.9 ] 28]

27



TABLE 3
ANALYTICAL RESULTS FOR SOIL SAMPLES

o EPA Regional o fooob 0
Screening Levels [
[Analye : - Residential Soil
Tﬁvoinlite Organic Compounds (ng/hg)

Aceiaphenope 7 800,008 g0 1 20260 1) 230 U pes g 220 U
Benzofaipyrene 15 47 226U 236 U . 20U i)
gﬁcnm{’n)ﬂuormﬂheﬁe 154} 61 ¢ 220 U 230 U 20U 2204
Hhrysene 15,000 347 226 U 236 U 20 U 220 U
Chiorinated Pesticides {ng/kp)

3, 4-DDE (p.p-DDE} LA 40U 341 231 43U 127
4 4-DDT (pp-HhT 1708 12 18] 1 43U 15 0
ieldrin 30 7.0 10 200 18y 187
IEndosulfan If (heta) NE 40U i 44 U 43U 43y
IEndrin aldhyde NE 40 43y 44 U 23U ERT
&ammm('Théi"aﬁianﬂ 16067 iU i27 0.77 1 Pl 155
Mctals (mp/ke) . ]

Aluminum 72,000 16,000 9500 ] 15,060 ] 9,500 | 5,700
Arsenjc 0390 e e . ’

Barium 13 000 120 33 76 55 53
Beryliium ; 166° 1.8 062 UJ I 2] 113
Cateium NE 9,900 2,000 _ 2,700 3,300 3,400
Chromium 280° 32 2 36 1 13
Cobalt 23 20 13 19 17 13
ICopper 3,100 25 2 0 21 22
ilron 55,000 41,060 23,000 42,000 ] 35,000 33809
[Lead 400° 33 40 J 27 28§
intagnesium NE i 2,100 1 520 1 840 1 $00 1
IManganese C 18000 300 300 1600 1,400
iercury 4.3 0.062 UT 0,065 UJ 0.36 0.039 U
Iickel 1,500% 13 497 50 1] &3
Potassium NE 1,200 610 J 960 azn 954
Sodium NE 46 ] §2 5 301 16 1 183

TETRATECH TDD No. TTEME-05-003.600]

Smokey Mountain Smelters

28



Friein] B W
TABLE 3
ANALYTICAL RESULTS FOR S0IL SAMPLES
EPA Regional
e '3 ng Levels
Analvte’ - Residential Sofl
Metals fmg/ke)
Thallium 5.1 18} 214 321 281 1.87
Vanadium 550/ 34 24 37 26 B
ine 23,6007 140 1 190 J [ 120 1 124}

TETRATECH

28

THD No. TTEMI-05-603-006
Smokey Mountain Smelters



TABLE 4
ANALYTICAL RESULTS FOR WASTE SAMPLES

o EPA.

Regional

Sergening i

N = Levely - | “Background
) Andustrial | HORG | er

J_Qn‘nl;cc : : : _Soil, s S@MS«M‘SL
Semivolatife Orpanie Compounds (myg/ke) .
Acciophenone 160,000 0077 ¢ 622U $.27 U 635 U 828 U 0.039 I 6071 8 o451
Phenanthrens NE 022 U 0.22 U 0.27 U 0.25 U 0,25 U ALY 0,20 U 45,037 1
gghenm 1 %0,000 0,22 {1 022 1 027 U 0,25 1 6.065 1 018 U 0,20 U 0,077 il
Chiorivated Pesticides (mg/ky)
4. 4-DDE (pp-DDE) 5.1 40043 U 20043 U D082 U .0049 U 68061 5.0036 U $00%9 U 4.0038 U
4A4-DDT (py-DDTY 748 §.0043 U 40043 1 $.0031 1 0.0049 U 0.0049 U {.0036 U D.003% U LU03% U
Addrin ' .10 6.6072 U D622 U 60027 U 0.0025 U 0.0025 J CO018 U 0.0020 U .0019 U
alpha-BEHC 4,37 G.0022 U o0z U 90027 U 0.0025 U o012 ¥ Go0I8 U 00020 U 0019 U
aipha-Chiordane 6 500° 6.0022 U 006 U 4.0094 00025 28,0075 ) £.00065 J 40031 g.0011 4!
beta-BHC 0.96 Logz2 U oA o] nob B 60028 1 0005 U 2.0018 U 0.0020 U 0.0619 1t
Dicldrin 0.1l 06,0043 U 40043 U 00052 U G.0049 U 4.053 0.0036 U 0.0038 U 90038 U
El’indosuff‘an | (alpha) WNE 4.0022 12 80022 U 040011 3 80023 U Q0828 1 00018 t 0.0020 U 0.0019 U
{endrin 158 0.0043 U 40093 U 80015 v 0.0049 U o081 I 00036 U 0.0039 U 0.0038 U
leammaChiordane 4 300" 00922 U o011 1 0.0077 U 00025 U 80518 4 D0018 Y $.0840 00018 U
Heptachior epoxide .19 Goiz U 40022 U 00027 U 00025 U 0.0020 400068 J 0.0028 U 0.00619 U

f{i‘ai}'c}n]orimtcd Biphenvis (g}
BPCB1260 (Aractor 1260) 1 n74 | 0043 U 1 oo4i U | oos2U | ool | eeU | 036U 1 00390 | 003U
Tvietals {mp/kg)

Afuminu 9917 400 14,000 136,000 130,660 146,000 148,080 150,008 130,660
Antimony 410" 251 UF .1 J 1.3 J .0 U 357 74 UF 6.9 U1
Arsenic L6 Loae 14 Ul R g1 pobeays L2 U1 12 U1
Zj’mrium 190,000 140 200 56 83 180 190 2% 32
Bervilium 2,600" 1.8 24 .74 U1 2.9 .96 11 092 1 0.3 Ul 0,27 1
Cadmium 200° 0.64 U .54 1 (.75 U3 0.81 UJ L1} 0.34 § 4,74 J 4.4 4
Calcium NE 4700 15,000 21,000 7,800 18,000 7404 7,600 5,700
YETRATECH TDD No. TTEMI-65-003-0001

Smakey Mountin Smelters

30
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TABLE 4
ANALYTICAL RESULTS FOR WASTE SAMPLES
ERa
Regional
Bereening | el
Levels | ‘Background L
s A industrisl ] crrc ion | cardns.
catoce i il e s
Megals (mg/kg)
Chromium 14007 36 43 &1 T 93 71 45 43
Cobale 300 13 9.1 331 10 681 75 4.5 3 26}
Copper 41,000 42 2,100 2,400 2,660 1,400 1000 2,900 579
fizon 720000 | 38,000 7,600 11,000 19960 44,060  pom 31900 5,260
| cad 300* 52§ 36 ) 94 J 7 ] 73 4 49 § 62 96
Magnesium NE 960 J 15,000 J 12,000 J 5,600 J 11,000 4 9,00 J 3,400 J 2,000 1
Intansanese 23 000" 2,600 220 360 500 250 j£31 66 76
Nercusy 24 0.11 UI 4062 U 015 U .16 U 015 041 U ey 020
ickel 20,000 6.4 1,200 730 450 560 128 1,900 374
Polassium NE $10 2,400 771 0 3 77 39,900 7,400 2 908
ISelenium 5000 | 454 704 373 R 21 35 361 &
gﬂ\r‘er 5,100 13U 0.93 1 1.7 .75 1 .21 ] B8 626 F Ni R
Sodivm NE 39 3,500 §26 1,600 12,608 51,000 79,660 82,000
Thallium 66" 46 131 2461 1.4 1.0J 1.1 R t4 1
Vanadium 7,200’ 40 -~ 50 38 4 100 44 31 43
(Zinc - 310,0007 36 J 720 1 1,200 1 1,200 1,004 1,500 J 300 59 404
Cyanide (merke)
Cyanide T720000" T agsauy | 02501 | tUl L 062Ul | w2ur 1 34 asTur 1 039U)

TETRATECH TDD No. TTEMI-05-003-0001

Smokey Mountain Smelters
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TABLE 5

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES

, EPA Regional Screening Leve

Anaivte Ereshwater Acute | Fresbwater Chronic

Vaolatife Organic Compounds (/LY

Methyi isohuty! ketone NE NE 16 U 0y iREs 1.1 Wy
Terrachloroethene 528 84 540U 50U 2,50 ¥ 550 ¢ 50U
in/p-Xylene CNE NE 56U G601 o5 | o U 50U
Semivelutile Grganic Compounds (ng/L}

4-Nitrophenol 828 528 gL 354 10
Caprolactam NE NE 50U 504 17
Phanol 1070 156 221 15 271
A< hlorinated Pesticides (ug/Ly
.4 DOT tpg-DDT) i1 0001 L U 016U
IDickirin 2.5 20019 040 U 010 U
lgamma-Chlordane 25 60043 0.050 I 4.050 U
{Metals (pg/L) ]

Abuminum 750 37 0o U

Andimony 1.300 160 1O U

Arsenic 360" 1oo® Lo U

Barium NE NE 23

i alcium NE NE 32,000

Chromium G§4.32 117.32° 5.0 U

Cobalt NE NE S0 U

Topper 477 £54 g4

1ron NE 1.000 160

1 ead ¥3.7% 132 U :
tugnesiom NE NE 4500 9,200 8 600 7100 19,000
ﬁM:m”anese NE NE 59 kil
Htereury 240 4012 010y ) 030 U
ﬁMca?vbdcmlm NE NE 1y 200 33

TETRATECH

TDD No. TTEMI-05-003-0001
Smakey Mouniain Smelters
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TABLE 5

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES

EFA Regional S

e .,.ng:kgmuué-sf '

ing Levels

Freshwater-Acite .| F_f«shwa’tr '

Q\f/taiyte"' - :
QMem}s {upAy

Picked

TETRATECH

789.00 87.71 Ry 60 LS 60 U 60 U 34
Potassium NE i 1.000 U 194,008 190,099 200,008 23,000
Sedium NE 2,100 5,000,000 5,100,000 5,206,600 1,300,000
Strontium NE 130 58 &{ 57 6d
Tianium CNE 540U £ Y KRy 72
Vanadium NI sl 3 U 3G U 28
VAT 63,09 AL 19U : 60 U : 100 7
Cyanide (pg/L)
Cyanide (total) I S ] 52 I 15 U | 15y

TOD Wo. TTEMI-03-003-0001
Smokey Mouniain Smelters
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TABLE 6
ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

Volutile Organic Compounds (pg/kg)

etiy] acerate NE Y i5 U oy 65U
Semivolatife Organic Compounds (pg/l{g)

(3-and/or 4~)Methylphenol NE 240 ' 300 U 290 U 230 U
Acetophenone NE 85 ¢ 120 1 90 U oy
Benzo(alanthracene 300 737 56 3 290 U B0y
enzo(a)pyrene 300 1060 560 U 296 U no L
Benzo(b)fluoranthene NE 11p 1 300 U 290 U 230 U
iBenzo(k){luoranthene NE 1 ¥ 300 U 290 Y 230 U
Chrysene 330 1001 534 714 230 Y
Fluoranthene 330 140 5 9 1 721 230 U
Hlindeno (1,2,3-cd} pyrene NE 37 1! <4 1 290 U 230 U
Phenol : NE 777 300 U 298 U 130 U
Chlorinated Pesticides (ng/ke)

4,4'-DDD {p,p-DDDY) 33 49U

44-DDYT (pp-DDT) 33 494U

Aldrin NE 25U

alpha-Chlordane 1.7 as

Dieldrin 13 45 1
E}rﬁnd;in aldehyde NE 49U
!ﬁ!’e!ych?orimmd Biphenyls {ug/kg)
{IPCH. 1260 (Aroclor 1260) B 33 49 U

Metals (mg/kg)

Aluminam NE 5,400 59,000 H460 47,600
Arsenic 734 ST oAty e e
Barium NE 34 73 Gh. 73
Berylium NE .53 1] N 1.7 4 1.2 J

~alcium NE 2,168 4,406 4100 5600

TETRATECH

34

TDD Ne. TTEMI-05-003-0001
Smokey Mountain Smeliers



ANALYTICAL RESULTYS FOR SEDIMENT SAMPLES

TABLE 6

Analyte

Metals (mg'ke)

Chromiun

(Cobalt

Cappet

fron

HL‘zad

ﬁ?\'lngncﬁium

£
kMﬂn SANESE

Iickel

Postassium

1,

Silver

R

Soditn

16,008

Fhalliom

131

Vanadium

84

Zinc

("I't | TETRATECH

35
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